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(57) Abstract 

The present invention provides a staple cartridge assembly (10) adapted for use in a surgical stapler having a cartridge ret- 
ention portion (12) and an anvil (40) portion wliich are movable between a closed position and an open position. The cartridge 
assembly (10) comprises: a firing assembly for firing staples which is movable between a pre-fired and a fired position; a safety 
member (1 10); a mechanism mounting the safety member on the cartridge assembly (10) for movement between a free-movement 
position which affords movement of the cartridge retention portion (12) and the anWl (40) portion between the open and closed 
position and a blocking position which prevents the cartridge retention portion (12) and the anvil (40) portion from being moved 
to the closed position; and a mechanism for releasably retaining the safety member (1 10) in the free-movement position and for 
releasing the safety member (1 10) to afford movement of the safety member (1 10) toward the blocking position when the firing 
assembly is moved from the pre-fired to the fired position such that upon movement of the cartridge retention portion (12) and 
the anvil (40) portion to the open position, the safi^ member (1 10) prevents the cartridge portion (12) and the anvil (40) portion 
from thereafter being moved to the closed position while the stapler is loaded with the spent cartridge. 
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SAFETY DEVICE FOB A SDROICAL STAPLER CARTRIDGE 

Technical Field 

5 The present invention relates generally to 

surgical stapling instruments for applying parallel rows 
of staples through compressed living tissues, and 
particularly to staple cartridges used to provide the 
staples for the stapling instruments. 

10 

Background Art 

The art is replete with surgical stapling 
instruments used for applying parallel rows of staples 
15 through compressed living tissue. These types of 
stapling devices are used, for example, in transecting or 
reconnecting intestinal, gastric, skin and lung tissue. 

One known surgical stapling instrxment of this 
type is well known and is currently available under the 

20 trade designation "The ILA Stapler", catalog #3957 by 
Minnesota Mining and Manufacturing Company, St, Paul, 
Minnesota. The use of the stapler is described in the 
publication entitled "Surgical Stapling, Gastric and 
Small Bowel Procedures, Volume I", ISBN 0-937433-00-4, 

25 Library of Congress Catalog Nvimber 85*082599 available 
from Minnesota Mining and Manufacturing Company, St. 
Paul, Minnesota the contents of which are expressly 
incorporated herein by reference. The ILA Stapler and an 
improvement thereto is described in Redmond et al., U.S. 

30 Patent 4,863,088 the entire specification of which is 
also herein expressly incorporated by reference- That 
stapling instrument comprises first and second elongate 
structural members each comprising a handle part and a 
jaw part projecting from a first end of the handle part. 

35 The structural members have pivot means at second ends of 
their handle parts adapted for free engagement and 
disengagement in a plane normal to the directions in 
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which the members eire elongate, which pivot means afford, 
when engaged, relative pivotal movement of the structural 
members in the plsme between a- closed position with the 
jaw parts in closely spaced relationship, and an open 
5 position spaced feurther from each other than in the 
closed position. An elongate lodcing member having a 
pivot point closely adjacent a first end is mounted at 
its pivot point on the first end of the second structural 
member for pivotal movement around an axis generally 
10 normal to the plane between a locking position generally 
aligned with the handle part of the second structural 
member, and a release position with a second end of the 
locking member spaced from the second end of the second 
structural member. The first end of the locking member 
15 and the handle part of the first structural member 
adjacent its first end have surfaces adapted, when the 
pivot means are engaged and the structural members are in 
their open position, for engagement during movement of 
the locking member from its release position to its 
20 locking position to forcefully move the structural 
members to their closed position so that high compressive 
forces can be applied on tissues to be stapled between 
the jaw parts of the structural members. Means adapted 
for releasable engagement between the elongate locking 
25 member and the second structural member are provided for 
releasably holding the locking member in its locking 
position and thus maintain any compressive forces applied 
between the jaw parts. The stapling instrument is 
adapted to have a fixed or removable anvil positioned 
30 along one of the jaw parts, and a cartridge containing a 
plurality of staples disposed in rows positioned along 
the other of the jaw parts in opposition to the anvil, 
and the cartridge includes manually actuatable means for 
sequentially ejecting the staples from the cartridge to 
35 press the staples against the anvil to engage and close 
the staples in .tissues between the jaw parts when the 
structural members are in their closed position. 
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Additionally, if desired, the cartridge can include a 
knife that moves along and bridges between the cartridge 
and anvil to cut tissues between the rows of applied 
staples. 

5 Typically the jaw parts of the ILA stapler are 

positioned adjacent the tissue to be stapled, if 
necessary the tissue is everted between the stapler jaw 
parts, the jaw parts are approximated adjacent the tissue 
to be stapled, and the stapler is clamped on the tissue 
10 by moving the jaw parts to the closed position. In some 
surgical procedures the clamping force results in tissue 
that is highly compressed to ensure, inter alia, proper 
hemostasis in the tissues being stapled. The clamping 
force is present in various degrees in each of the 
15 surgical procedures for an ILA type surgical stapler, 
such a clamping force causes tissue trauma in the tissue 
to be stapled, at least to some degree. 

The ILA stapler encounters problems because it 
is difficult to determine when a spent cartridge is 
20 loaded in the stapler. Typically a spent cartridge may 
be inadvertently left in a stapler after it has been 
fired during a surgical procedure where the stapler is 
used several times for the same patient. When the 
stapler is loaded with a spent cartridge and the stapler 
25 jaw parts are clamped on both sides of tissue to be 
stapled, the tissue is subject to the undesirable trauma 
resulting from the compressive forces created by the jaw 
parts and the user must disengage the jaw parts, replace 
the spent cartridge with an unused cartridge and again 
30 approximate the stapler adjacent the tissue to be 
stapled. These additional actions consume precious time 
during the surgical procedure. 

One surgical stapler cartridge lockout device is 
described in U.S. Pat. No. 4,863,088 which illustrates 
35 means for preventing the firing means of a stapler from 
being fired when the stapler is loaded with a spent 
stapler cartridge. The use of such a lockout mechanism. 
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however, does not prevent the jaw parts of the stapler 
from being clamped on the tissue to be stapled when the 
stapler is loaded with a spent cartridge. 

5 Disdosvire of the Invention 

The present invention provides a staple 
cartridge assembly adapted for use in a surgical stapler 
having (i) a cartridge retention portion and (2) an anvil 
10 portion, the portions being relatively moveUftle between a 
closed position in which the cartridge and anvil portions 
are in closely spaced relationship for claB5)ing tissue to 
be stapled therebetween and an open position with the 
cartridge and anvil portions spaced ' farther from each 
15 other than in the closed position. The cartridge 
assembly comprises (i) a firing assembly for firing 
staples which is movable between a pre-f ired and a fired 
position, (2) a safety member, (3) means mounting the 
safety member on the cartridge assembly for movement 
20 between a free-movement position which affords movement 
of the cartridge retention portion and the anvil portion 
between the open and closed position and a blocking 
position which prevents the cartridge retention portion 
and the anvil portion from being moved to the closed 
25 position, and (4) means for releasably retaining the 
safety member in the free-movement position and for 
releasing the safety member to afford movement of the 
safety member toward the blocking position when the 
firing assembly is moved from the pre-f ired to the fired 
30 position such that upon movement of the cartridge 
retention portion and anvil portion to the open position, 
the safety member prevents the cartridge portion and the 
anvil portion from thereafter being moved to the closed 
position while the stapler is loaded with the spent 
35 cartridge. The safety member allows the stapler to be 
used with or without a knife for cutting between applied 
rows of staples. 
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In one embodiment, the staple cartridge assembly 
includes biasing means for biasing the safety member from 
the free-movement toward the blocking position, the 
firing assembly includes a pusher for sequentially 
5 pressing the staples against the anvil portion to engage 
and close the staples in tissue between the jaw parts 
when the cartridge retention and anvil portions are in 
the closed position. In that embodiment of cartridge 
assembly according to the present invention, the means 

10 for releasably retaining the safety member in the 
free-movement position and for releasing the safety 
member comprises the pusher having surfaces defining a 
bearing sturface, the safety member having retention 
surfaces, and a release member having first and second 

15 opposite ends, the first end having shoulder surfaces 
adapted to engage the bearing siurface, the second end 
having latch surfaces adapted to engage the retention 
surfaces of the safety member. There are also provided 
means mounting the release member on the cartridge 

20 assembly for movement between a holding position in which 
the latch surfaces are engaged with the retention 
sxir faces to afford retention of the safety member in the 
free-movement position against the bias of the biasing 
means and a release position in which the latch surfaces 

25 are spaced from the retention surfaces to afford movement 
of the safety member toward the blocking position. When 
the firing assembly is moved from the pre-fired to the 
fired position, the bearing surface engages the first end 
of the release member and drives the release member from 

30 the holding position to the release position. 

In another embodiment of the present invention, 
there is provided an improved staple cartridge assembly 
adapted for use in a surgical stapler having first and 
second structural members each being elongate in a first 

35 direction, the first structural member having a handle 
part having first and second ends, the second structural 
member having a base portion having first and second ends 
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and each of the structural members having a jaw part 
projecting from their first ends. The jaw parts have 
proximal ends adjacent the first end of the handle part 
of the first structural member and the first end of the 
5 base portion of the second structtural member. Each of 
the jaw parts have distal ends remote from the proximal 
ends. 

The structural members have pivot means at their 
second ends adapted for free engagement and disengagement 

10 in a plane normal to the first direction for affording, 
when engaged, relative pivotal movement of the structural 
members in the plane between a closed position with the 
jaw parts in closely spaced relationship, and an open 
position with the jaw parts spaced farther from each 

15 other than in the closed position. In the closed 
position, the handle part of the first structural member 
and the base portion of the second structural member 
define a space between the structxiral members over the 
majority of the distance between the first and second 
20 ends. 

An elongate locking member is provided which has 
first and second ends and a pivot point closely adjacent 
the first end of the locking member. The pivot point of 
the locking member is mounted on the second structural 

25 member adjacent the first end of the second structural 
member for pivotal movement around an axis generally 
normal to the first direction between a locking position 
generally aligned with the base portion of the second 
structural member, and a release position with the second 

30 end of the locking member spaced from the second end of 
the second structural member. The first end of the 
locking member and the handle part of the first 
structural member adjacent its first end have surfaces 
adapted, when the pivot means are engaged with the 

35 structural m^nbers in the open position, for engagement 
during movement, of the locking member from the release 
position to the locking position to forcefully move the 



SUBSTITUTE SHEET 



wo 92/10976 




PCr/US91/08284 



- 7 - 

structiiral members to the closed position. There is also 
present means adapted for releasable engagement between 
the elongate locking member and the second structural 
member for holding the locking member in the locking 
5 position. 

The first structural member is adapted to 
receive the staple cartridge assembly and the jaw part of 
the second structural member is adapted to receive a 
fixed or removable anvil having an anvil surface. There 
10 is also provided a safety stop surface which may be, for 
example, adjacent the proximal end of the jaw member of 
the second structural member or adjacent one end of the 
anvil. 

Like known cartridge assemblies, the staple 

15 cartridge assembly according to the present invention 
comprises a staple housing for enclosing a plurality of 
staples disposed in rows oriented longitudinally of the 
jaw part in opposition to the anvil when the structural 
members are in their closed position. Manually 

20 actuatable means including cam like drivers or pushers 
are adapted to be moved through longitudinal slots in the 
cartridge body by manually pressing on a shuttle firing 
assembly fixed at first ends of the pushers. The second 
ends of the pushers sequentially press the plurality of 

25 staples within the staple housing against the anvil to 
engage and close the plurality of staples in tissues 
between the jaw parts when the structural members are in 
the closed position. The pushers are movable in the 
first direction between a retracted position with the 

30 plurality of staples enclosed within the cartridge body 
and an extended position with the plurality of staples 
closed within tissue. The shuttle firing assembly is 
located within the space between the structural members 
and is adapted to move the pushers from their retracted 

35 to their extended positions. 

Unlike, known cartridge assemblies, the staple 
cartridge assembly of the present invention comprises a 
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safety member or arm having first and second ends, a base 
portion adjacent its first end and an sddutment surface 
generally adjacent its second end which is adapted to 
abut the safety stop surface. The cartridge assembly 
5 includes pivotal mounting means for motinting the first 
end of the safety arm on the cartridge housing for 
pivotal movement of the safety arm between a pre-fired 
position for affording movement of the structural members 
between the closed and open positions and a fired 
10 position with the abutment surface of the safety arm 
adapted to be engaged by the safety stop surface to 
prevent the structiaral members from being moved to the 
closed position. There eure also provided biasing means 
for biasing the safety airm toward the fired position, 
15 latch means adapted for releasable engagement between the 
safety arm and the cartridge housing for retaining the 
safety arm in the pre-f ired position when the pushers are 
in the retracted position, and release means for 
releasing the latch means to afford movement of the 
20 safety arm from the pre-fired to the fired positions when 
the pushers are moved from the retracted to the extended 
position. 

Brief Description of the Drawing 

25 

The present invention will be further described 
with reference to the accompanying drawing wherein like 
reference numerals refer to like parts in the several 
views, and wherein: 

30 Figure 1 is a perspective view of a first 

embodiment of surgical stapling instrument for use with 
the cartridge assembly of the present invention 
illustrating first and second assemblies of the stapling 
instrument in a closed position; 

35 Figure 2 is a side view of the surgical stapling 

instrument of Figure 1; 
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Figure 3 Is a side view of the surgical stapling 
instrument of Figure 1 showing the first and second 
assemblies of the stapling • instrument in an open 
position; 

5 Figure 4 is an enlarged fragmentary side view of 

the surgical stapling instrximent of Figure 1 having 
portions broken away to show details of a first 
embodiment of cartridge assembly according to the present 
invention including a safety arm in a pre-f ired position; 

10 Figxire 5 is an enlarged fragmentary side view of 

the surgical stapling instrument of Figure 1 illustrating 
the structural members in an open position and having 
portions broken away to show details of the first 
embodiment of cartridge assembly with the safety arm in 

15 a fired position; 

Figure 6 is an enlarged fragmentary side view of 
the surgical stapling instrument of Figure 1 illustrating 
the struct\iral members in the closed position and having 
portions broken away to show details of the first 

20 embodiment of cartridge assembly with the safety arm in 
an intermediate position between the pre^fired and the 
fired positions; 

Figure 7 is an enlarged fragmentary side view of 
a second alternative embodiment of the cartridge assembly 

25 according to the present invention having portions broken 
away to show detail and illustrating a knife; 

Figure 8 is an enlarged sectional view of the 
cartridge assembly of Figtire 7 taken approximately along 
line 8-8 of Figure 7 and having portions broken away to 

30 show detail; 

Figures 8A through 8C are fragmentary side views 
of a third alternative embodiment of the cartridge 
assembly according to the present invention which 
sequentially illustrate the operation of the cartridge 

35 assembly; 
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Figure 9 is an enlarged sectional view of the 
surgical stapling instrument of Figtire 1 taken 
approximately along lines 9-9 -of Figure 2; 

Figure 10 is an enlarged partial sectional view 
5 of the stapler and cartridge assembly of Figure 1 taken 
approximately along line 10-10 of Figure 9 illustrating 
the position of the firing body in a first position with 
solid lines and a middle position with broken lines; 

Figure 11 is an enlarged sectional view of the 
10 first embodiment of surgical stapling instrument of 
Figure 1 which is similar to Figure 10 but which 
illustrate the position of the firing body in a second 
position; 

Figure 12 is a top view of the surgical stapling 
15 instrument of Figure 1; 

Figure 13 is an enlarged fragmentary sectional 
view of the surgical stapling instniment of Figiire 1 
taken approximately along line 13-13 of Figure 2 and 
illustrating a lever lock in a latched position; 
20 Figure 14 is an enlarged fragmentary sectional 

view of the surgical stapling instrument and cartridge 
assembly of Figure 1 which is similar to Figure 13 except 
that Figure 14 illustrates the lever locflc in an unlatched 
position; 

25 Figure 15 is an enlarged fragmentary sectional 

view of surgical stapling instrument for use with the 
cartridge assembly of Figure 1 taken along line 15-15 of 
Figure 12; 

Figure 16 is a side view of a second embodiment 
30 of surgical stapling instrument for use with the 
cartridge assembly according to the present invention 
showing two assemblies of the instrument in a closed 
position; 

Figure 17 is a second opposite side view of the 
35 stirgical stapling instrument of Figure 16 showing the two 
assemblies of the instrument separated from each other 
and having parts broken away to show detail; 
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Flgtire 18 is an enlarged sectional side view of 
the stirgical stapling instrument of Figure 16 and a 
fourth alternative embodiment* of the ceurtrldge assembly 
of the present invention; and 
5 Figure 19 is an enlarged sectional side view of 

the surgical stapling instrument of Figure 16 and a fifth 
alternative embodiment of the cartridge assembly of the 
present invention. 

10 Detailed Description 

Referring now to Figures 1 through 3 of the 
drawing, there is shown a first embodiment of a surgical 
stapling instrument 10 for use with a cartridge assembly 

15 2 according to the present invention, generally 
designated by the reference numerals 2 and 10 and with 
the surgical stapler 10 comprising two separable 
assemblies 11 and 13. 

According to the present^ invention there is 

20 provided an improved cartridge assembly 2 for use with a 
surgical stapling instrument 10 comprising first and 
second elongate structiiral members 12, 14 having first 
and second sides 19, 21 with the first structural member 
12 comprising a handle part 16 and a jaw part 20 

25 projecting from a first end 7 of the handle part 16, and 
with the second structiiral member 14 including a base 
portion 8 and a jaw part 22 projecting from a first end 
3 of the base portion 8. A tissue stop surface 31 is 
present generally adjacent the first end 3 of the second 

30 structural member 14 and is adapted to abut tissue. The 
tissue stop surface 31 provides means for aligning the 
tissue to be stapled with respect to the stapler jaw 
parts 20, 22. 

The structural members 12, 14 have pivot means 

35 at second ends 5, 9 of the handle part 16 and the base 
portion 8 comprising two opposite axially parallel 
outwardly projecting pins 25 on the second structural 
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member 14 and generally U-shaped journal surfaces 26 on 
the first structural member 12 adapted and positioned for 
free engagement and disengagement in a plane normal to 
the directions in which the structural members 12 and 14 
5 are elongate, which pivot means affords, when engaged, 
relative pivotal movement of the structural members 12, 
14 in the plane normal to the directions in which the 
structural members 12 and 14 are elongate between a 
closed position (Figures l and 2) with the jaw parts 20, 
10 22 in closely spaced relationship, and an open position 
(Figure 3) with the jaw parts 20, 22 spaced farther from 
each other tham in the closed position. 

An elongate locking member 28 having a pivot 
point at a pin 29 closely adjacent a first end 4 of the 
15 locking member 28 is mounted by the pin 29 on the first 
end 3 of the second structural member 14 for pivotal 
movement around an axis generally normal to the plane 
between a locking position (Figures l and 2) generally 
aligned with the base portion 8 of the second structural 
20 member 14, and a release position (Figure 3) with the 
second end 6 of the locking member 28 spaced from the 
second end 5 of the second structural member 14. The 
elongate locking member 28 includes a handle part 18 and 
a lever cover 328 is attached to the handle part 18. A 
25 lever stop 34 is attached to the second structural member 
14 to prevent the locking m«nber from pivoting forward 
from the open position and pinching tissue. 

The first end 4 of the locdcing member 28 and the 
first end 7 of the first structural member 12 have 
30 surfaces provided by two opposite axially parallel 
inwardly projecting pins 30 on the handle part 18 and 
side surfaces of generally U-shaped journal surfaces 32 
on the first structural member 12 opening toward the 
second end 9 of the first structural member 12, adapted, 
35 when the pivot means are engaged with the structural 
members 12, 14- in the open position, for engagement 
during movement of the locking member 28 from its release 
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position (Figure 3) to its locking position (Figure 2) to 
forcefully move the structural members 12, 14 to their 
closed position so that high compressive forces can be 
applied to tissues between the jaw parts 20, 22 of the 
5 structural members 12, 14, 

A handle cover 15 is attached to the handle part 
16 of the first structural member 12. A handle cover 328 
is attached to the handle part 18 of the locking member 
28 and is simileo: in shape to the hzmdle cover 15* The 

10 handle covers 15, 328 have manually engageable 
projections 23 having engagement surfaces 24 disposed 
generally at an included angle of less than ninety 
degrees with respect to the direction of elongation of 
the jaw parts 20, 22, preferably eighty-^five degrees. 

15 The engagement surfaces 24 of the handle covers 15, 328 
are adapted to be engaged with the fingers of a user's 
hand while the thumb of that hand is used to operate an 
adjustable firing body assembly 50 which is used to fire 
staples 43. The angle between the jaw parts 20, 22 and 

20 the engagement surfaces 24 is less than ninety degrees to 
provide grasping means for the user's fingers to provide 
an incline to prevent the user's fingers from slipping or 
sliding from the handle covers 15, 328. The handle 
covers 15, 328 may be constructed from any suitable 

25 material such as, but not limited to, polycarbonate or 
ABS plastic. 

The stapling instrument 10 comprises means for 
releas£U3le engagement between the elongate locking member 
28 and the second structural member 14, generally 

30 designated by the reference number 80. As shown in 
Figures 12-15, that means comprises a dual-sided lever 
lock release assembly 80 comprising surfaces defining a 
slot 83 in the second structural member 14 adjacent the 
second end 5 of the second structiiral member 14, and a 

35 lever lock 84 having a generally rectangular planar base 
portion 82 having a longitudinal axis. The base portion 
82 is located within a chamber 81 between the handle part 
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18 and the lever cover 328, and, a hook portion 86 Is 
connected to the base portion 82 by being integral 
therewith. The hook portion 86 is positioned generally 
normal to the base portion 82 and has a retaining surface 
5 87 adapted to engage a surface at one end of the slot 83 
of the second structural member 14 to retain the elongate 
locking member 28 in the locking position (Figxire 15) • 
The lever lock 84 is adapted to move axially between an 
unlatched position (Figure 14) to afford movement of the 
10 elongate locking member 28 to the release position 
(Figure 3) and a latched position (Figures 13 and 15) to 
retain the elongate locking member 28 in the locking 
position (Figure 2) . The handle part 18 of the elongate 
locking member 28 has surfaces defining an aperture 88 
15 communicating with the chamber 81 and located adjacent 
the second end 6 of the elongate locking member 28 which 
affords passage of the hook portion 86. 

The dual-sided lever lock release 80 is located 
on first and second sides 19*, 21* of the elongate 
20 locking m^nber 28 and comprises first 92 and second 94 
release arms each having first and second opposite ends 
35, 36, and first and second opposite side surfaces 37, 
38. The second ends 36 of the release arms 92, 94 
include camming surfaces 93, 95, and the first ends 35 of 
25 the release arms 92, 94 are pivotally attached to the 
handle part 18 of the elongate locking member 28 by a pin 
98 to afford movement between an engaged position (Figure 
14) with camming surface 93 or 95 in engagement with the 
lever lock 84 to xmlatch the lever lock 84 and a 
30 disengaged position (Figure 13) with the camming surfaces 
93 or 95 disengaged or spaced from the lever lock 84. 
Preferably the release arms 92, 94 are constructed to 
remain slightly engaged with the lever lock 84 when they 
are in the disengaged position to prevent the camming 
35 surfaces 93 or 95 from sliding out of contact with the 
lever lock 84. . 
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The lever lock 84 includes a shoulder surface 85 
adjacent the hook posrkion 86 for receiving the camming 
sxirfaces 93, 95 when either of the release arms 92 or 94 
are moved to the engaged position. The release arms 92, 
5 94 move independently of each other and thus, although 
Figure 14 shows both release arms 92, 94 moved to the 
engaged position, the user need only actuate one of the 
release anas 92 or 94 to release or unlatch the lever 
lock 84 from the second structural member 14. This 

10 feature affords independent release of the elongate 
locking member 28 from either of its sides 19*, 21* £uid 
provides alternative, opposite release means when using 
the stapler 10 in a crowded, cramped location. 

First and second release buttons 97, 99 are 

15 mounted on the release arms 92, 94 adjacent the sides 
19', 21* of the elongate locking member 28 for movement 
between first and second positions with respect to the 
locking member 28. The first button 97 is mounted to the 
second release arm 94 along its first side 37 and the 

20 second button 99 is coxuiected to the first release arm 92 
along its second side 38 so that movement of either of 
the buttons 97, 99 from the first to the second positions 
relative to the locking member 28 will pivotally move the 
associated release arm 92 or 94 from the disengaged to 

25 the engaged position and thus drive the lever lock 84 
from the latched position to the unlatched position. 

The dual-sided lever lock release assembly 80 
includes biasing means for biasing the lever lock 84 
axially toward the latched position in the form of a coil 

30 spring 96 connected to the elongate locking member 28 and 
to one end of the lever lock 84. The coil spring 96 is 
placed In tension to bias the lever lock 84 toward the 
latched position. The biasing means may comprise any 
suitable means including but not limited to a leaf 

35 spring, a coil spring, an extension spring, a compression 
spring or a torsion spring. 
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The hook portion 86 comprises caouning surface 89 
adapted to engage the surfaces defining the slot 83 of 
the second structtiral member 14 when the elongate locking 
member 28 is moved from the release to the locking 
5 positions. The camming surface 89 moves the lever lock 
84 from the latched position to the unlatched position 
against the bias of the coil spring 96 to afford passage 
of the hook pojrtion 86 from one side of the slot 83 in 
the second structural member 14 to the other to thereby 
10 afford engagement between the retaining surface 87 of the 
hook portion 86 and the surfaces of the second structural 
member 14 surrounding the slot 83 when the elongate 
locking member 28 is moved from the release position 
(Figure 3) to the locking position (Figure 2) • The coil 
15 spring 96 biases the lever lock 84 axially toward the 
latched position and thus causes a tactile "click" when 
the lever lock 84 slides to the latched position and the 
retaining surface 87 engages the surfaces surrounding the 
slot 83. 

20 The second structural member 14 is adapted to 

have an elongate fixed or removable anvil 40 positioned 
over and along the jaw part 22 to form the first assembly 
11, and the jaw part 20 of the first structural member 12 
has an elongate groove 39 adapted to receive a ceirtridge 

25 housing or body 41 of the improved cartridge assembly 2 
according to the present invention to form the second 
assembly 13. There is also provided a safety stop surface 
33 (Figure 5), later to be explained in greater detail 
located adjacent the proximal end of the jaw member 20 of 

30 the second structural member 12 or adjacent one end of 
the anvil 40. Alternatively, the ceurtridge body 41 may 
be integral with the first structural member 12. 

The cartridge body 41 contains a plurality of 
staples 43 disposed in rows oriented longitudinally of 

35 the jaw part 20 in opposition to the anvil 40 when the 
structural members 12, 14 are in their closed position. 
Also, the cartridge assembly 2 includes msmually 
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actuatable means including cam-^like drivers or pushers 45 
having first 44 and second 75 longitudinally spaced end 
portions. The pushers 45 are adapted to move 
longitudinally along the first jaw part 20 with the 
5 second end portion 75 sequentially pressing the staples 
43 against the anvil 40 to engage and close the staples 
43 in tissue between the jaw parts 20, 22 with the first 
end portion 44 moving between the handle part 16 and the 
base portion 8. The pushers 45 are adapted to be moved 
10 longitudinally through slots in the cartridge body 41 by 
manually pressing on the adjustable firing handle 
assembly 50. 

The adjustable firing handle assembly 50 is 
connected to the first end portion 44 of the pushers 45. 

15 When the shuttle firing handle assembly 50 is manually 
pressed to move the firing handle body 52 from the 
pre-fired position (Figure 2) to the fired position, the 
drivers or pushers 45 sequentially eject the staples from 
the cartridge body 41 by means of camming plungers 47 

20 under the staples 43, The camming plungers 47 push the 
staples 43 toward a surface of the cartridge body 41 
opposite the anvil 40 and thereby press the ejected 
staples 43 against specially shaped surfaces S on the 
anvil 40 to engage and close the staples 43 in tissues 

25 between the jaw parts 20, 22 when the structural members 
12, 14 are in their closed position. 

The firing handle assembly 50 comprises the 
elongate firing handle body 52 within a space 27 between 
the handle part 16 of the first structural member 12 and 

30 the base portion 8 of the second structural member 14 for 
moving the pushers 45 from the retracted (Figiure 2) to 
the extended positions. The firing handle body 52 has a 
longitudinal axis L (Figure 11) transverse to the 
direction in which the structural members 12, 14 are 

35 elongate. The firing handle body 52 has generally planar 
and opposite first 53 and second 55 end portions situated 
perpendicular to the longitudinal axis L of the firing 
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handle body 52. A firing handle adapter 58 is attached 
to first end portion 44 of the pushers 45 and is adapted 
to connect the firing handle body 52 to the pushers 45. 

A means 60 are provided which mounts the firing 
5 handle body 52 to the firing handle adapter 58 for 
releasable, reciprocating lateral movement of the firing 
handle body 52 along the longitudinal axis L in the form 
of a rod 61 extending between end portions 53 and 55 and 
located within an opening 69 in the firing handle adapter 
10 58. A detent means 62 is also provided which releasably 
secures the firing handle body 52 in a first position 
(Figure 11) with the first end portion 53 of the firing 
handle body 52 generally adjacent a first side 19 of the 
structural members 12, 14 and a second position (Figure 
15 10, solid lines) with the second end portion 55 of the 
elongate firing handle body 52 generally adjacent a 
second side 21 of the structural members 12, 14. 

Xhe structural members 12, 14 have an axis A 
(Figure 12) extending generally in the first direction 
20 along a middle portion of the stapler 10. The detent 
means 62 also releasably secures the firing handle body 
52 in a middle position (Figure 10, dashed lines) midway 
between the first and second positions at which peurts of 
the first and second portions 53 and 55 of the firing 
25 body 52 project beyond both the first and second sides 
19, 21. When the elongate firing handle body 52 is 
placed in the middle position, the end portions 53 and 55 
are located laterally beyond the sides 19 », 21* of the 
loclcing member 28 and provide surfaces on both sides of 
30 the stapler 10 for manually pressing on the elongate 
firing handle body 52. 

Rectangular side walls 56 are present on the 
elongate firing handle body 52 which cooperate with the 
first and second end portions 53, 55 to form a 
35 rectangular box-shape 64 open along the side walls 56 
into a cavity 59.. The elongate firing handle body 52 has 
inside 65 and outside 67 surfaces, and the detent means 
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62 includes detent surface 68 vhich extends beyond the 
inside surface 65 of one of the rectangular side walls 
56. It should be noted that the firing body 52 may 
comprise any suitable shape including but not limited to 
5 square, triangular, arcuate and combinations of those 
shapes. 

The firing handle adapter 58 has a neck portion 
70 having first 72 and second 74 opposite generally 
planar flank vails, and surfaces vhich define a notch 76 

10 adapted to receive the detent surface 68 of the firing 
hsmdle body 52. As shown in Figure 9, the neck portion 
70 is adapted to extend into the cavity 59 of the firing 
handle body 52 « 

The first and second opposite planeu: flank vails 

15 72, 74 are releasably secured betveen the detent surface 
68 and the inner surface 65 of the second end portion 55 
of the firing handle body 52 vhen the firing handle body 
52 is in the first position, and the first and second 
opposite planar flank walls 72, 74 are releasably secured 

20 between the detent surface 68 and the inner surface 65 of 
the first end portion 53 of the firing handle body 52 
when it is in the second position. 

The means 60 mounting the firing handle body 52 
to the firing handle adapter 58 for manual movement of 

25 the elongate firing handle body 52 along its longitudinal 
axis L comprises the cylindrical pin or rod 61 attached 
at its ends to the end portions 53, 55 of the firing 
handle body 52, and the neck portion 70 of the adapter 58 
having siirfaces defining an opening 69 adapted to receive 

30 the cylindrical pin 61. 

In the middle position, the detent means 62 
mounts the elongate firing handle body 52 to the firing 
handle adapter 58 with detent surface 68 engaged with the 
notch 76 of the neck portion 70 and with the first 53 and 

35 second 55 end portions of the elongate firing handle body 
52 generally equidistant from the axis A of the stapler 
10. As shown in Figure 10, in the middle position parts 



SUBSTITUTE SHEET 



wo 92/10976 



PCr/US91/08284 



- 20 - 

of both the first and second end portions 53, 55 project 
beyond both the first and second sides 19, 21. 

The side wall 56 of the firing handle body 52 
proximate the user includes flared edges 57 near the end 
5 portions 53, 55. The flared edges 57 provide means for 
grasping the firing handle body 52 with, for example, the 
user's thumbs and are flared outward to deter the user's 
thumbs from sliding laterally from the firing handle body 
52. The flared edges 57 also deter the detent surface 68 
10 from disengaging the notdi 76 when the firing body 52 is 
in the first or the second position as manual pressure on 
the flared edges 57 directs the force on firing handle 
body 52 in a direction which tends to retain the firing 
body 50 in its original position. 
15 During use of the stapler 10, the engagement 

surfaces 24 of the hsmdle covers 15, 328 are engaged by 
the fingers of a user's hand while the user's thumb is 
used to operate the firing handle body 52. The user may 
use only one hand to operate the firing handle body 52 
20 when the firing handle body 52 is in the first or second 
positions. Such a feature is desirable for users who 
prefer to use only either their right or left hand when 
firing the stapler 10. When the firing handle body 52 is 
in the middle position, however, both of the user's 
25 thximbs may be used to operate the firing handle body 52 
from both sides 19, 21 of the structural members 12, 14 
to afford symmetrical manual pressing on the firing body 
52 about the axis A of the first and second structural 
members 12, 14. Affording a user the capacity to 
30 symmetrically press on the firing handle body 52 from 
both sides of the axis A of the first and second 
structural members 12, 14 assists the user in controlling 
the position and stability of the stapler 10 and provides 
more effective firing of the stapler 10 when it is used, 
35 for example, in procedures which require a relatively 
large force to move the firing handle body 52 from the 
pre-fired to the fired position. 



SUBSTITUTE SHEET 



wo 92/10976 




PCr/US91/08284 



- 21 - 

A first enbodlnent of the novel structure of the 
cartridge assembly 2 which allows the cartridge assembly 
2 to prevent accidental tissue trauma after the 
structxiral members 12, 14 have been moved to the open 
5 position is shown in Figures 4 through 6. The first 
embodiment of cartridge assembly 2 comprises a safety 
member or arm 110 having first and second ends and a base 
portion 113 adjacent its first end. The safety arm 110 
includes an abutment surface 112 adjacent its second end 
10 adapted to sO^ut the safety stop surface 33 which is 
adjacent the proximal end of the jaw 22. 

Pivotal mounting means 114 mount the first end 
of the safety arm lio on the cartridge housing 41 for 
pivotal movement of the safety arm 110 between a 
15 "free-movement" or pre-fired position (Figure 4) for 
affording movement of the structural members 12 and 14 
between the closed and open positions and a "blocking" or 
fired position (Figure 5) with the abutment surface 112 
of the safety arm 110 adapted to engage the safety stop 
20 surface 33. 

Figxire 4 shows biasing means ill for biasing the 
safety arm 110 toward the fired position in the form of 
two torsion springs 115 each attached at opposite ends to 
the cartridge housing 41 and to the safety arm lio. The 
25 sides of the safety arm lio may include laterally 
extending shoulder surfaces to connect one end of the 
torsion spring 115 to the safety arm 110. The other end 
of the springs 115 may be attached to the cartridge 
housing 41. The biasing means 111 may be any suitable 
30 means including, but not limited to a coil spring, a leaf 
spring or a torsion spring. Moreover, the biasing means 
111 need not comprise two torsion springs but may instead 
comprise a single spring. 

Latch means 116 are provided for releasable 
35 engagement between the safety arm 110 and the cartridge 
housing 41 for. retaining the safety arm 110 in the 
pre-fired position while the pushers 45 remain in the 
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retracted position and release means 120 are provided for 
releasing the latch neems 116 to afford movement of the 
safety arm from the pre»fired to the fired positions when 
the pushers 45 are moved from the retracted to the 
5 extended position. The latch means lie comprises 
retention surfaces 121 on the cartridge housing 41 at a 
distal end of a ledge 122, and ah integral flexible 
projecting portion 124 located on the safety arm lio and 
having a distal end portion 125. The projecting portion 
10 124 affords generally pivotal movement of the end portion 
125 between a latched position (Figure 4) with the end 
portion 125 engaging the retention surfaces 121 to retain 
the safety arm 110 in the pre-fired position, and an 
unlatched position (Figures 5 and 6) with the end portion 
15 125 spaced from the retention surfaces 121 to afford 
movement of the release arm 110 toward the fired position 
under the influence of the biasing means ill. 

The safe^ arm 110 and the projecting portion 
124 may be constructed from any suitable material, such 
20 as, but not limited to polycarbonate or polyetherimide. 
The material should have characteristics which provide 
the projecting portion 124 with a leaf spring like bias 
toward the latched position (Figure 4) to retain the end 
portion 125 in engagement with the retention surfaces 121 
25 until the release means 120 moves the end portion 125 to 
the unlatched position. The material should be flexible 
to provide flexing of the projecting portion 124 near the 
interface or juncture between the safety arm lio and the 
projecting portion 124 without cracking or breaking. 
30 ^e release means 120 may comprise cam surfaces 

126 located on one of the pushers 45 adapted to engage 
the end portion 125 of the flexible projecting portion 
124 to move the end portion 125 from the latched to the 
unlatched position during movement of the pushers 45 from 
35 the retracted to the extended positions. 

Figure .6 illustrates the safety arm lio in an 
intermediate position between the pre-fired and fired 
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positions. During moveaent of the pushers 45 from the 
retracted to the extended positions, the latch means 116 
releases the safety arm 110 and the biasing means 111 
moves the safety arm 110 from the pre-fired position 
5 toward the fired position « While the first and second 
structural members 12, 14 remain in the closed position, 
such as shown in Figure 6, the safety arm lio is not 
permitted to move completely to the fired position 
because it engages surfaces on the first assembly ll. 

10 Instead, the safety arm 110 is held in the intermediate 
position as shown in Figure 6. Once the first and second 
structural members 12, 14 are moved from the closed 
(Figures 1 and 2) to the open (Figure 3) positions, the 
safety airm 110 will move under the influence of the 

15 biasing means 111 to the fired position. Thereafter, any 
attempt to place the first and second structural members 
12, 14 in the closed position while the first structural 
member 12 remains loaded with the spent cartridge will be 
thwarted since the abutment surface 112 will be in a 

20 position to contact the safety stop surface 33 on the 
second structiiral member 14, Thus, the safety arm iio 
prevents the first and second members 12, 14 from moving 
to the closed position (Figure 5) . This feature of the 
present invention prevents accidental tissue trauma as 

25 the first and second members 12, 14 cannot be clamped on 
tissue while the stapler 10 is loaded with a spent 
cartridge. 

Once the safety arm 110 is moved to the 
intermediate position, the leaf spring like bias of the 

30 projecting portion 124 will cause the projecting portion 
124 to move to a relaxed or unlatched position. In the 
relaxed or unlatched position, the end portion 125 will 
engage the ledge 122 to prevent the safety arm 110 from 
being placed in the pre-fired position should a user 

35 attempt to reset the safety arm 110 in the pre-fired 
position after the cartridge assembly 2 has been fired. 
The cartridge assembly 2 may also include means for 
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preventing the safety arm no from resetting in the 
pre-fired position once the stapler has been fired in the 
form of having cam surfaces (not shown) adjacent the end 
portion 125 of the projecting portion 124 and on the 
5 ledge 122 which tend to cause the end portion 125 to move 
away from the retention surfaces 121 at the distal end of 
the ledge 122 should a user attempt to reset the safety 
member no in the pre-fired position. This feature of 
the present invention also discourages a user from 
10 defeating the safety mechanism of the present invention 
to thereby provide a safer device. 

In order to align the specially shaped surfaces 
S on the anvil 40 with their corresponding opposite 
staples 43 in the cartridge housing 41, the cartridge 
15 assembly 2 is provided with an alignment pin 79 located 
adjacent a proximal end of the jaw part 20. The pin 79 
is adapted to be received in an aperture 78 in the anvil 
40 and the jaw part 22. 

Figure 6 illustrates the safety arm no engaging 
20 the pin 29 which mounts the elongate locking member 28 to 
the second structural member 14. The pin 29 includes 
surface portions which are engaged by the safety arm no 
at the intermediate release position during the movement 
of the safety arm no from the pre-fired to the fired 
25 positions. Once the structural members are moved to the 
open position, the safety arm no will completely move to 
the fired position (Figure 5) . The safety arm 110 need 
not engage the pin 29 when it is in the intermediate 
position and may engage any suitable surface on the 
30 stapler lo. 

Referring now to a second embodiment of 
cartridge assembly shown in Figures 7 and 8, generally 
designated by the reference number lOO, the cartridge 
assembly 100 may optionally include a knife 42 (Figures 
35 7 and 8) that is fixed to one end of a drive rod. The 
drive rod is fixed at one end to the firing handle 
assembly 50A and fixed at the other end to the knife 42 
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SO that manual movement of the firing handle body 52A 
causes the pushers or drivers 45A to eject and close the 
staples 43A and also causes the knife 42 to move along 
the jaw parts 20A, 22A with the distal end of the knife 
5 42 in a slot or channel 102 in the anvil 40 to cut 
tissues between the rows of applied staples 43A. As 
shown in Figure 8, the alignment pin 79A is offset from 
the middle portion of the cartridge housing 41A to afford 
passage of the knife 42 in the slot 102. 

10 Figure 8 illustrates that the projecting portion 

12 4A is located on a side of the safety arm llOA and is 
offset from a middle portion of the C2urtridge assembly 2 
to afford clearance for an optional knife or blade which 
may be included in the second embodiment of the cartridge 

15 assembly of the present invention. The pushers 45A are 
laterally spaced which provides clearsmce for a drive rod 
for the optional knife. The pushers may comprise a 
unitary, monolithic structure connected by a bottom plate 
or may comprise independent separable L-shaped 

2 0 assemblies • 

The cartridge assembly 100 of Figure 8 has many 
parts that are essentially the same as the parts of the 
cartridge assembly 2 and which have been identified by 
the same reference numeral to which the suffix "A" has 

25 been added. The cartridge assembly 100 comprises 
surfaces defining a longitudinal channel or slot 102 
extending in the direction of elongation of jaw parts 
20A, 22A though a middle portion of the cartridge body 
41A, and a blade or knife 42 having a leading and 

30 trailing edge which is situated within the channel 102. 
The channel 102 may be present in both the first 2 and 
second 100 embodiments of cartridge assemblies according 
to the present invention to afford convenient 
construction and assembly of the cartridge assemblies. 
35 The blade 42 has a cutting surface on its 

leading edge for cutting tissue between applied rows of 
staples 43A, and the blade 42 is adapted to travel within 
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the channel 102 between a retracted position adjacent the 
proximal end of the jaw part 20A of the first structural 
member 12A and an extended position adjacent the distal 
end of the jaw part 20A of the first structural member 
5 12A. 

The latch means 116A and the release means 12 OA 
are also offset from the slot or cfliannel 102 to afford 
clearance for the blade or knife 42 and its associated 
drive rod. The safety member llOA also has a groove 6 to 
10 accommodate the blade 42. ifhen the optional Jcnife 42 is 
included, it is especially important to prevent the 
stapler 10 from being fired vhilB loaded with a spent 
cartridge. Firing a stapler 10 while it is loaded with 
a spent stapler cartridge that includes a knife may lead 
15 to serious adverse consequences such as unnecessarily 
damaged tissue, hemorrhage and loss of time. 

Alternatively, when the cartridge assembly 
includes the optional blade or knife 42, the means for 
releasably retaining the safety member in the 
20 free-movement position and for releasing the safety 
member may comprise surfaces defining a retention groove 
(not shown) on the trailing edge of the blade which are 
adapted to engage shoulder surfaces on the safety member. 
When the blade is moved from its retracted toward its 
25 extended position, the retention groove releases the 
shoulder surfaces and afford movement of the safety 
member toward its fired position. 

Figures 8A through 8C illustrate a third 
embodiment of cartridge assembly according to the present 
30 invention generally designated by the reference nximber 
300 which has many parts that are essentially the same as 
the parts of the cartridge assembly 2 and which have been 
identified by the same reference numeral to. which the 
suffix *'B" has been added. 
35 The cartridge assembly 300 comprises biasing 

means iiiB which may include, for example, a torsion 
spring liSB, for biasing the safety member 310 from the 
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free-movement (Figure 8A) tovard the blocking (Plgiire 8C) 
position. The firing assembly includes a plurality of 
pushers 45B for sequentially pressing the staples 43B 
against the anvil portion 22B to engage and close the 
5 staples 43B in tissue between the jaw parts 20B, 22B when 
the cartridge retention 12B and anvil 14B portions eure in 
the closed position (Figure 8A) • Means for releasably 
retaining the safety member 310 in the free-movement 
position and for releasing the safety member 310 are 

10 present and comprise the pushers 45B having surfaces 
defining a bearing surface 302 located for example, on a 
bottom plate which connects the pushers 45B by being 
integral therewith, the safety member 310 having 
retention surfaces 312, and a release member 320 having 

15 a first 322 and second 324 opposite ends. The first end 
322 of the release member 320 has shoulder surfaces 
adapted to engage the bearing surface 302, and the second 
end 324 has latch surfaces adapted to engage the 
retention surfaces 312 of the safety member 310. 

20 Means 329 mount the release member 320 on the 

cartridge assembly 300 for movement between a holding 
position (Figure 8A) in which the latch surfaces are 
engaged with the retention surfaces 312 to afford 
retention of the safety member 310 in the free-movement 

25 position against the bias of the biasing means lllB and 
a release position (Figures 8B and 8C) in which the latch 
surfaces are spaced from the retention surfaces 312 to 
afford movement of the safety member 310 toweurd the 
blocking position (Figure 8C) • 

30 Figures 8A and 8B seqpientially illustrate the 

firing assembly being moved from the pre-f ired toward the 
fired position during which the bearing surface 302 
engages the first end 322 of the release member 320 and 
drives the release member 320 from the holding position 

35 (Figure 8A) to the release (Figures 8B and 80} position. 
Figure 8B illustrates the safety member 310 in an 
intermediate, middle position between the free-movement 
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and blocking positions. The safety member 310 will move 
under the bias of the biasing means iiiB to the 
intermediate position after the- firing assembly has moved 
from the pre-fired to the fired position but before the 
5 cartridge retention 12B and anvil 14B portions of the 
stapler 10 are moved from the closed (Figures 8A and 8B) 
to the open position (Figure 8C) . 

Figure 8C illustrates the blocking position of 
the safety member 310 after the firing assembly has moved 
10 from the pre-fired toward the fired position and after 
the cartridge retention 12B and anvil 14B portions of the 
stapler 10 have been moved from the closed to the open 
position. In the blocking position, the abutment surface 
316 of the safety member 310 engages the safety stop 
15 surface 33B on the first assembly lis. The cartridge 
assembly 300 thus prevents the jaw portions 20B and 22B 
from traumatizing tissue while the stapler 10 is loaded 
with a spent cartridge. 

The cartridge assembly of the present invention 
20 may also be described in combination with the known "IIA 
Stapler". The structure of the stapling instrument 200 
shown in Figures 16 and 17 and as described below in this 
Detailed Description portion of this specification is 
essentially the same as that of the surgical stapling 
25 instrument sold under the trade designation "The IIA 
Stapler" by Minnesota Mining and Manufacturing Company, 
St. Paul, Minnesota. That stapler comprises first and 
second elongate structural members 212, 214 each 
coaiprising a handle part 216 and 218 and a jaw part 220 
and 222 respectively projecting from a first end of the 
handle part 216 or 218. The structural members 212 and 
214 have pivot means at second ends of their handle parts 
216 and 218 comprising two opposite axially parallel 
outwardly projecting pins 225 on the second structural 
35 member 214 and generally U-shaped journal surfaces 226 on 
the first structural member 212 adapted and positioned 
for free engagement and disengagement in a plane normal 



30 
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to the directions in which the structural members 212 and 
214 are elongate, which pivot means affords, when 
engaged, relative pivotal movement of the structural 
members 212, 214 in the plane normal to the directions in 
5 which the structural members 212 and 214 are elongate 
between a closed position (Figure 16) with the jaw parts 
220, 222 in closely spaced relationship, and an open 
position with the jaw parts 220, 222 spaced farther from 
each other than in the closed position. An elongate 

10 locking member 228 having a pivot point at a pin 229 
closely adjacent a first end of the locking member 228 is 
mounted by the pin 229 on the first end of the second 
structural member 214 for pivotal movement around an axis 
generally normal to the plane between a locking position 

15 (Figure 16) generally aligned with the handle part 218 of 
the second structural member 214, and a release position 
(not shown) with the second end of the locking member 228 
spaced from the second end of the second structural 
member 214. 

20 The first end of the locking member 228 and the 

handle part 216 of the first structtiral member 212 
adjacent its first end have surfaces provided by two 
opposite axially parallel outwardly projecting pins 230 
on the locking member 228 and side surfaces of generally 

25 U-shaped journal surfaces 232 on the first structural 
member 2 12 opening toward the second end of the first 
structural member 212, adapted, when the pivot mews are 
engaged with the structural members 212, 214 in the open 
position, for engagement during movement of the locking 

30 member 228 from its release position to its locking 
position to forcefully move the structural members 212, 
214 to their closed position so that high compressive 
forces can be applied to tissues between the jaw parts 
220, 222 of the structural members 212, 214. 

35 Means adapted for releasable engagement between 

the elongate locking member 228 and the second structural 
member 214 are provided (Figures 16 and 17) in the form 
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Of an edge abutment surface 238 at one end of a cam 234 
on a cantilevered flexible part 235 of the locking member 
228 adapted for engagement with an edge abutment surface 
(not Shown) at one end of a cam (not shown) on the second 
structural member 214 for releasably holding the looking 
member 228 in its locking position and thus maintain the 
compressive forces applied between the jaw parts 220 
222. ' 

Like the stapler lo the "ila" stapler 200 
includes manually engageable projections 256 having 
engagement surfaces 258 disposed generally at right 
angles to the direction of elongation of the first and 
second structural members 212, 214 and facing the jaw 
parts 220, 222. The engagement surfaces 258 of the first 
15 structural member 212 and the second structural member 
214 are adapted to be engaged with the fingers of a 
user's hand while the thumb of that hand is used to 
operate a firing tab 250. 

A novel structure of the cartridge assembly 130 
20 that distinguishes the present invention from -The ILA 
Stapler" stapling instrument/cartridge assembly 
combination of the prior art and which provides a safety 
feature which prevents the jaws 220, 222 of the stapler 
200 from being approximated or clamped onto tissue when 
25 the stapler 200 is loaded with a spent stapler cartridge 
is shown in Figures 18 and 19. 

Figure 18 illustrates a fourth embodiment of 
cartridge assembly according to the present invention for 
use with the "ILA" type stapler 200 generally designated 
30 by the reference number 130. Like known stapler 
cartridges, the cartridge assembly 130 comprises an 
elongate fixed or removable anvil 240 positioned over and 
along the jaw part 222, and the jaw part 220 of the first 
structural member 212 has an elongate groove 239 adapted 
35 to receive a cartridge housing or body 241 of the 
cartridge assembly 130. The cartridge body 241 contains 
a plurality of staples 243 disposed in rows oriented 
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longitudinally of the jaw part 220 in opposition to the 
anvil 240 when the structural members 212, 214 are in 
their closed position. Also, the cartridge assembly 130 
includes a pair of manually actuatable means including 
5 cam-like drivers or pushers 245 fixed at one end of a 
drive rod 244 and adapted to be moved through 
longitudinal slots in the cartridge body 241 by manually 
pressing on a firing tab 250. The slots for the pushers 
245 are offset from the middle poirtion of the cartridge 
10 body 241 to allow clearance for an optional knife. When 
the tab 250 is manually pressed, the drivers or pushers 
245 sequentially eject the staples 243 from the cartridge 
body 241 by means of camming plungers 247 under the 
staples 243, The camming plungers 247 push the staples 
15 243 toward a surface of the cartridge body 241 opposite 
the anvil 240 and thereby press the ejected staples 243 
against specially shaped surfaces on the anvil 240 to 
engage and close the staples 243 in tissues between the 
jaw parts 220, 222 when the structural members 212, 214 
20 are in their closed position. 

Unlike known staple cartridges, the cartridge 
assembly 130 comprises one or more safety bodies 131 
having first and second ends, shoulder surfaces 132, 
mounting surfaces 133 and abutment surfaces 134 located 
25 at the first end. The motmting surfaces 133 mount the 
first end of the safety body 131 on the cartridge housing 
241 for pivotal movement of the safety body 132 between 
a pre-fired position (Figure 18, dashed lines) for 
affording movement of the pin 230 of the elongate locking 
30 member 28 into full engagement with the U-shaped journal 
surfaces 232 of the first structural member 212 and a 
fired position (Figure 18, solid lines) with the abutment 
surface 134 of the safety body 131 adapted to be 
positioned in engagement with a safety stop surface 233 
35 located on the end E of the elongate locking member 228. 
The safety body 131 provides an impediment which prevents 
the pin 230 of the elongate locking member 228 from 
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entering into full engagement with the U-shaped journal 
surfaces 232 of the first structural member 212 and thus 
prevents the jaws 220^ 222 from* being moved from the open 
to the closed position. Correspondingly , the safety body 
5 131 prevents the cam surface 234 from engaging the cam 
(not shown) on the second structural member 214, and 
thereby prevents the locking member 228 from fully moving 
from its release to its lodking position. 



10 131 to the fired position in the form of a leaf spring 
137. The leaf spring 137 has a distal end 138 which is 
initially in releassUale engagement with a notch 139 in 
the pusher 245. The surfaces of the pusher 245 
surrounding the notch 139 retain the leaf spring 137 in 

15 the pre-fired position when the pushers 245 are in the 
retracted position and release the leaf spring 137 to 
afford movement of the safety body 131 from the pre-fired 
to the fired positions when the pushers 245 are moved 
from the retracted to the extended position, once the 

20 pushers 245 have been moved to the extended position, the 
distal end 138 of the leaf spring 137 is released and the 
distal end 138 of the leaf spring 137 then engages the 
shoulder surfaces 132 of the safety body 132 to drive the 
safety body 131 toward the fired position. 

25 Like the safety arm 110, the safety body 131 

will move to an intermediate position (not shown) between 
the pre-fired and fired positions. During movement of 
the pushers 245 from the retracted to the extended 
position, and while the first and second structural 

30 members 212, 214 remain in the closed position, the 
safety body 131 is not permitted to move completely to 
the fired position because it engages interfering 
surfaces on the elongate locking member 228. Once the 
first and second structural members 212, 214 are moved 

35 from the closed to the open positions, the safety body 
131 will move under the influence of the leaf spring 137 
to the fired position. Thereafter, any attempt to place 



A means 136 is provided to drive the safety body 
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the first and second structural members 212, 214 in the 
closed position while the first structural member 212 
remains loaded with the spent cartridge will be thwarted 
since the abutment surface 134 will be in a position to 
5 contact the safety stop surface 233 and thereby prevents 
the pin 230 of the elongate locking member 28 from 
entering into full engagement with the U-shaped journal 
surfaces 232 of the first structural member 212. 

The cartridge assembly 130 may comprise one 

10 safety body 131 or a plurality of safety bodies. For 
example, the cartridge assembly 130 could comprise two 
safety bodies 131 spaced laterally on opposite sides of 
the channel (not shown) for the optional blade. The 
safety body 131 or plurality of safety bodies should be 

15 offset from a middle portion of the cartridge body 241 to 
afford clearance for the optional blade or knife and its 
corresponding drive rod. 

Figure 19 illustrates a fifth embodiment of 
cartridge assembly according to the present invention 

20 generally designated by the reference numeral 140 which 
has many parts that are essentially the s£une as the parts 
of the cartridge assembly 130 and which have been 
identified by the same reference numeral to which the 
suffix "A'' has been added. The main difference between 

25 the embodiment shown in Figures 18 and 19 is that the 
leaf spring 137 of Figure 18 is replaced by the torsion 
spring 142. The function of the cartridge assembly 140 
is otherwise identical to the function of the cartridge 
assembly 130. 

30 The present invention has now been described 

with reference to several embodiments thereof. It will 
be apparent to those skilled in the art that many changes 
or additions can be made in the embodiments described 
without departing from the scope of the present 

35 invention. For example, the safety arm 110 may be 
mounted on the • stapler 10 rather than the cartridge 
assembly 2. Also, when the means for releasably 
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retaining the safety member in the free-movement position 
and for releasing the safety member may comprise a 
release member mounted on the spring biased safety arm. 
The release member may be pivotally mounted on the safety 
5 member for movement between a locked position with the 
release member engaged with retention surfaces on the 
housing against the bias of the spring and a release 
position with the release member spaced from the 
retention surfaces. In this embodiment, the pushers may 
10 include bearing surfaces for actuating the safety member • 
Thus, the scope of the present invention should not be 
limited to the structures described in this application, 
but only by structures described by the language of the 
claims and the equivalents of those structures. 

15 
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What is claimed ist 

1. A staple cartridge asseinbly adapted for use 
in a sxirgical stapler having first and second structxiral 
5 members each being elongate in a first direction, said 
first structural member having a handle part having first 
and second ends, said second structural member having a 
base portion having first and second ends, and each of 
said structural members having a jaw peurt projecting from 
10 said first ends of said handle part and said base 
portion, said jaw parts having proximal ends adjacent the 
first ends of said structural members and distal ends 
spaced from said proximal ends, 

said handle part and said base portion having 
15 pivot means at said second ends adapted for free 
engagement and disengagement in a plane normal to said 
first direction for affording, when engaged, relative 
pivotal movement of said structural members in said plane 
between a closed position with said jaw parts in closely 
20 spaced relationship, and an open position with said jaw 
parts spaced farther from each other than in said closed 
position, said handle part of said first structural 
member and said base portion of said second stinictural 
member in said closed position defining a space between 
25 said structural members over the majority of the distance 
between said first and second ends when said structural 
members are in said closed position; 

an elongate locking member having first and 
second ends, a locking member handle part and a pivot 
30 point closely adjacent the first end of the locking 
member, the pivot point of said locking member being 
movinted on said second structural member adjacent the 
first end of said second structural member for pivotal 
movement around an axis generally normal to said first 
35 direction between a locking position generally aligned 
with the base portion of said second structvural member, 
and a release position with the second end of said 
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locdcing member spaced from the second end of said second 
structural member, said first end of said locking member 
and said handle part of said- first structural member 
adjacent the first end of said first structural member 
5 having surfaces adapted, when said pivot means are 
engaged with said structural members in said open 
position, for engagement during movement of said locking 
member from said release position to said locking 
position to forcefully move said structural members to 
10 said closed position, 

and means adapted for releasable engagement 
between said elongate locking member and said second 
structural member for holding said locking member in said 
locking position; 

15 said first structural member being adapted to 

receive said staple cartridge assembly and said jaw part 
of said second structural member being adapted to receive 
an euivil; 

said second structural member having a safety 
stop surface adjacent the proximal end of said jaw part; 

wherein said staple cartridge assembly 
comprises: 

a cartridge housing for enclosing a plurality of 

25 staples, 

a pusher for sequentially pressing said 
plurality of staples within said cartridge housing 
against said anvil to engage and close the plurality of 
staples in tissues between said jaw parts when said 
30 structural members are in said closed position, said 
pusher being movable in said first direction between a 
retracted position with said plurality of staples 
enclosed within said cartridge housing and an extended 
position with said plurality of staples closed within 
35 tissue. 



20 



manually actuatable means within said space 
between said handle part of said first structural member 
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and said base portion of said second structural member 
for moving said pusher from said retracted to said 
extended position, and 

a safety arm having first and second ends, said 
5 safety arm having a base portion adjacent said first end 
and an abutment surface adjacent said second end adapted 
to abut said safety stop surface, 

pivotal mounting means for mounting said first 
end of said safety arm on said cartridge housing for 
10 pivotal movement of said safety arm between a pre-fired 
position for affording movement of said structural 
members between said closed and open position and a fired 
position with said abutment surface of said safety arm 
adapted to be in engagement with said safety stop 
15 surface, 

biasing means for biasing said safety arm toward 
said fired position, 

latch means adapted for releasable engagement 
between said safety arm and said cartridge housing for 
20 retaining said safety arm in said pre-f ired position when 
said pusher is in said retracted position and 

release means for releasing said latch means to 
afford movement of said safety arm from said pre-f ired to 
said fired position when said pusher is moved from said 
25 retracted to said extended position, 

wherein after said pusher has been moved from 
said retracted to said extended position, said latch 
meams has been released, said biasing means has moved 
said safety arm from said pre-f ired position to said 
30 fired position, and said first and second structural 
members are moved from said closed to said open position 
said abutment surface will be in a position to prevent 
said first and second members from being engaged to 
thereby prevent accidental tissue trauma. 

35 
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2. The staple cartridge asseaibly according to 
claim 1 wherein said latch means comprises retention 
surfaces on said cartridge housing, and 

said safety arm having an integral flexible 
5 projecting portion having a distal end portion, said 
projecting portion affording movement of said end portion 
between a latched position with the end portion engaging 
said retention surfaces to retain said safety arm in said 
pre-f ired position, and an unlatched position with said 

10 end portion spaced from said retention surfaces to afford 
movement of said release arm to said fired position under 
the influence of said biasing means, and said release 
means comprises cam surfaces on said pusher adapted to 
engage said end portion to move said end portion from 

15 said latched to said unlatched position when said pusher 
is moved from said retracted toweurd said extended 
position. 

3. The stapler cartridge assembly according to 
20 claim 1 wherein said pivot point of said elongate locking 

member closely adjacent the first end of the locking 
member is mounted to said second structural member by a 
pin having surface portions adapted to be be engaged by 
said safety arm at an intermediate release position 
25 during its movement from said pre-f ired toward said fired 
position. 

4. The stapler cartridge assembly according to 
claim 1 wherein said cartridge assembly further comprises 

30 surfaces defining a longitudinal channel extending in 
said first direction though a middle portion of said 
cartridge housing, and 

a blade having a leading and trailing edge, 
said blade having a cutting surface on said leading edge 

35 for cutting tissue, said blade being adapted to travel in 
said first direction within said channel between a 
retracted position adjacent the proximal end of said jaw 
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part of said first structural member and an extended 
position adjacent the distal end of said jaw part of said 
first structural member. 

5 5. A staple cartridge assembly according to 

claim 1 wherein said cartridge assembly includes means 
for aligning said anvil relative to said staple cartridge 
assembly. 

10 6. A staple cartridge assembly adapted for use 

in a surgical stapler having a cartridge retention 
portion and am anvil portion, said portions being 
relatively movable between a closed position in which the 
cartridge and anvil portions are in closely spaced 

15 relationship for clamping tissue to be stapled 
therebetween and an open position with the cartridge and 
anvil portions spaced farther from each other than in the 
closed position, said cartridge assembly comprising: 

a firing assembly for firing staples which is 

20 movable between a pre-fired and a fired position and, a 
safety member, 

means mounting the safety member on said 
cartridge assembly for movement between a free-movement 
position which affords movement of said cartridge 

25 retention portion and said anvil portion between said 
open and closed position and a blocking position which 
prevents said cartridge retention portion and said anvil 
portion from being moved to said closed position, and 

means for releasably retaining said safety 

30 member in said free-movement position and for releasing 
said safety member to afford movement of said safety 
member toward said blocking position when said firing 
assembly is moved from said pre-fired to said fired 
position such that upon movement of the cartridge 

35 retention portion and anvil portion to the open position, 
the safety member prevents the cartridge portion and the 
anvil portion from thereafter being moved to the closed 
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position while the stapler is loaded with the spent 
ceurtridge. 

7. The staple cetrtridge ass«nbly according to 
5 claim 6 wherein said firing assembly includes a pusher 
for sequentially pressing said staples against said anvil 
portion to engage and close the staples in tissue between 
said jaw parts vhen said cartridge retention and anvil 
portions are in said closed position, 
^° said means for releasably retaining said safety 

member in said free-movement position and for releasing 
said safelqr menber comprises retention surfaces on said 
cartridge assembly, said safety member having an integral 
flexible projecting portion having a distal end portion, 
15 said projecting portion affording movement of said end 
portion between a latched position with the end portion 
engaging said retention surfaces to retain said safety 
member in said pre-fired position, and an unlatched 
position with said end portion spaced from said retention 
20 surfaces to afford movement of said release arm to said 
fired position, and cam surfaces on said pusher adapted 
to engage said end portion to move said end portion from 
said latched to said unlatched position when said pusher 
is moved from said pre-fired toward said fired position. 

25 

8. The stapler cartridge assembly according to 
claim 6 wherein said cartridge assembly further comprises 
surfaces defining a longitudinal channel extending in 
said first direction though a middle portion of said 
30 cartridge portion, and 

a blade having a leading edge having a cutting 
surface for cutting tissue, said blade being adapted to 
travel in said first direction within said channel 
between a retracted position and an extended position. 

35 

9. A -staple cartridge assembly according to 
claim 6 wherein said safety member is constructed from a 
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material selected from the group consisting of 
polycarbonate or polyethermide. 

10. The staple caurtridge assembly according to 
5 claim 6 wherein said cartridge assembly includes biasing 
means for biasing said safety member from said 
free-movement toward said blocking position, 

said firing assembly includes a pusher for 
sequentially pressing said staples against said anvil 
10 portion to engage and close the staples in tissue between 
said jaw parts when said cartridge retention and anvil 
portions are in said closed position, 

said meems for releasably retaining said safety 
member in said free-movement position and for releasing 
15 said safety member comprises: 

said pusher having surfaces defining a bearing 
surface, said safety member having retention surfaces, 
and 

a release member having first and second 

20 opposite ends, said first end having shoulder surfaces 
adapted to engage said bearing surface, said second end 
having latch surfaces adapted to engage said retention 
surfaces of said safety member, 

means mounting said release member on said 

25 cartridge assembly for movement between a holding 
position in which said latch surfaces are engaged with 
said retention surfaces to afford retention of said 
safety member in said free-movement position against the 
bias of said biasing means and a release position with 

30 said latch surfaces are spaced from said retention 
surfaces to afford movement of said safety member toward 
said blocking position, 

wherein said bearing surfaces on said pusher are 
adapted to engage said first end of said release member 

35 to move said first end of said release member from said 
holding to said release position when said pusher is 
moved from said pre-fired to said fired position. 
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11. A staple cartridge assembly adapted for use 
in a surgical stapler having a cartridge retention 
portion and an anvil portion, said portions being 
relatively movable between a closed position in which the 

5 cartridge and anvil portions are in closely spaced 
relationship for clamping tissue to be stapled 
therebetween and an open position with the cartridge and 
anvil portions spaced farther from each other than in the 
closed position, said cartridge assembly comprising: 

10 a firing assembly for firing staples which is 

movable between a pre-fired and a fired position and, a 
safety member, 

means movmting the safety member on said stapler 
for movement between a free-movement position and a 

15 blocking position, and 

means for releasaQ>ly retaining said safety 
member in said free-movement position and for releasing 
said safety member to afford movement of said safety 
member toward said blocking position when said firing 

20 assembly is moved from said pre-fired to said fired 
position such that upon movement of the caurtridge 
retention portion and anvil portion to the open position, 
the safety member prevents the cartridge portion and the 
anvil portion from thereafter being moved to the closed 

25 position while the stapler is loaded with the spent 
ceurtridge. 

12. A staple cartridge assembly adapted for use 
in a surgical stapler having first and second structural 

30 members each being elongate in a first direction and each 
comprising a handle part having first and second ends and 
a jaw part projecting from said first end, 

said structxiral members having pivot means at 
said second ends adapted for free engagement and 

35 disengagement in a plane normal to said first direction 
for affording, when engaged, relative pivotal movement of 
said structural members in said plane between a closed 



SUBSTITUTE SHEET 



wo 92/10976 




PCr/US91/08284 



- 43 - 

position with said jaw parts in closely spaced 
relationship, and an open position with said jaw parts 
spaced farther from each other than in said closed 
position, said handle parts of said structural members in 
5 said closed position defining a space between said handle 
parts over the majority of the distance between said 
first and second ends when said structural members are in 
said closed position; 

an elongate locking member having first and 
10 second ends, a safety stop sxirface adjacent the first end 
of the locking member, and a pivot point closely adjacent 
the first end of the locking member, the pivot point of 
said locking member being mounted on said second 
structural member adjacent the first end of said second 
15 structural member for pivotal movement around an axis 
generally normal to said first direction between a 
locking position generally aligned with the handle part 
of said second structural member, and a release position 
with the second end of said locking member spaced from 
20 the second end of said second structural member, said 
first end of said locking member and said handle part of 
said first structural member adjacent the first end of 
said first structural member having surfaces adapted, 
when said pivot means are engaged with said structural 
25 members in said open position, for engagement dxiring 
movement of said locking member from said release 
position to said locking position to forcefully move said 
structural members to said closed position, 

and means adapted for releasable engagement 
30 between said elongate locking member and said second 
structural member for holding said locking member in said 
locking position; 

said first structural member being adapted to 
receive said staple cartridge assembly and said jaw part 
35 of said second structural member being adapted to receive 
an anvil; 
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Wherein said staple cartridge assembly 
comprises: 

a cartridge hotising for enclosing a plurality of 

staples, 

5 a pusher for sequentially pressing said 

plurality of staples within said cartridge housing 
against said anvil to engage and close the plurality of 
staples in tissues between said jaw parts when said 
structural members are in said closed position, said 
10 pusher being movable in said first direction between a 
retracted position with said plurality of staples 
enclosed within said ceurtridge housing and an extended 
position with said plurality of staples closed within 
tissue, 

15 manually actuatable means within said space 

between said handle parts for moving said pusher from 
said retracted to said extended position, and 

a safety body having first and second ends, said 
safety body having, a shoulder surface between said first 

20 and second ends and an aJ^utment surface generally 
adjacent said second end adapted to abut said safety stop 
surface, 

pivotal moimting means for mounting said first 
end of said safety body on said cartridge housing for 

25 pivotal movement of said safety body between a pre-fired 
position for affording movement of said structural 
members between said closed and open position and a fired 
position with said abutment surface of said isafety body 
adapted to be in engagement with said safety stop 

30 surface, 

biasing means adapted to be received by said 
shoulder surface of said safety body for biasing said 
safety body toward said fired position, 

means for releasable engagement between said 
35 biasing means and said pusher for retaining said biasing 
means in said disengaged position when said pusher is in 
said retracted position and for releasing said biasing 



SUBSTITUTE SHEET 



wo 92/10976 




PCr/IJS91/08284 



- 45 - 

means to afford movenent of said safety body toward said 
fired position under the influence of said biasing means 
when said pusher is moved from said retracted toward said 
extended position, 
5 wherein after said pusher has been moved from 

said retracted to said extended position, said biasing 
means has moved said safety body from said pre-fired 
position toward said fired position, and said first and 
second structural members axe moved from said closed to 
10 said open position, said abutment surface will be in a 
position to prevent said first and second members from 
being moved to said closed position to thereby prevent 
accidental tissue trauma. 
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